Quantification of regional cerebral blood flow (rCBF) plays an important role in the diagnosis of various cerebrovascular and neurological diseases. In nuclear medicine, brain perfusion imaging can provide situation of whole or regional cerebral blood flow perfusion (CBF or rCBF) to neurologists, help to find abnormality of cerebral blood flow before cerebrovascular and neurological diseases induce pathological changes in configuration or structure of brain. They offer important information for forepart diagnosis, therapy, curative effects observe and prognosis.
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At present, Tc radiopharmaceuticals with our own intelligent property rights whose characteristics are equal to the advanced levels abroad. In 1998 a new NNS ligand MPBDA was synthesized, then 99m TcO-MPBDA was prepared and found have good initial brain uptake and retention ability [1, 2] . This study (ⅰ) tries to modify MPBDA ligand, add methyl or methoxy group on phenyl moiety to gain better lipophilicity of complexes and then increase brain uptake, (ⅱ) changes anions participating in complexes formation to improve brain uptake and retention, finds out optimal complexes. In succession of biological experiments, a series of quantum chemistry computation are made to probe into structure-effect relationship of these compounds, furthermore to provide a theoretic basis for designing this kind of radiopharmaceuticals. ). Water solution is adjusted to pH = 7 with hydrochloric acid, then reversed extraction is processed with anhydrous ether. Effect of the extraction is checked by TLC until there is no trace of production in water. The ether is incorporated and condensed under the reduced pressure. The thick residue is purified through silica gel column (V(anhydrous ether)︰ V(petroleum ether) = 1︰2). Dry hydrogen chloride gas is bubbled into the collected solution to give white deposite. The precipitated solid is collected under suction and blown to dry in nitrogen gas. 0.6 g white powder was gained (16.1% yield), with melt point of 135-137℃. Synthesis of ligand MPDAA has analogy with that of MPTDA, but the yield is 12.8% and melt point is 80-83℃. Tc complex (approx. 3.7 MBq) is put into a centrifugal tube, then add 1.9 mL phosphate buffer solution (PBS, 0.025 mol·L −1 , pH = 7.4) and 2.0 mL 1-octanol into it. The mixture is surged well at room temperature, then centrifuged at
